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POSITION-SENSITIVE  RADIATION  DETECTOR 


B.  A.  Itskovskiy,  L.  S.  Kreaencbugskiy  and  S.  K.  Sklyarenko 
Physics  Institute  of  the  Acadeny  of  Sciences  UkcSSB 


The  invention  is  related  to  the  posit  ion— senitive  and  servo 
radiation  converters  which  have  recently  becoae  increasingly  acre 
popular  in  electrooptica  1 eguipaent. 

There  are  two  types  of  photoelectric  position-sensitive  devices 
the  electric  bridge,  which  is  a combination  of  optical,  electrical 

and  mechanical  elements,  and  the  radiation  detector  with 
coordinate-depende nt  sensitivity. 
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The  second  type  of  device  is  aoce  proiising  than  the  first, 
since  it  has  a short  tiae  lag  and  is  very  ccapact. 

The  problem  with  photoelectric  position-sensitive  devices  which 
operate  at  ro'on  teaperature  is  their  linited  spectral  characteristic, 
caused  by  the  red  boundary  of  the  photceffect.  Their  sensitivity  is 
linited  to  the  visible  and  near  infrared  regions  of  the  spectrun. 


The  purpose  of  this  invention  is  to  broaden  the  spectral  range 
of  their  operation  while  increasing  coordinate  sensitivity  and  speed. 
In  order  to  do  this,  a pyroelectric  crystal  with  a solid  irradiated 

electrode  on  one  side  and  one  or  several  point  electrodes  on  the 
opposite  side  of  the  crystal  is  used  as  the  detection  eleaent. 

The  figure  shows  a schematic  diagram  of  the  pyroelectric 
position-sensitive  detector. 

The  position-sensitive  detector  consists  of  a pyroactive  crystal 
in  the  fora  of  plane-parallel  plate  1,  which  is  irradiated  by  solid 
electrode  2.  This  solid  electrode  is  a layer  of  silver  upon  which  an 
absorptive  coating  layer  3 has  been  applied,  e.g.,  gold  black.  The 
opposite  (point)  electrode  is  a disk  50  pa  in  diameter.  Triglycine 
sulfate  single  crystals  froa  the  ''y"-section  or  polarized  barium 
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titanate  ceraaics  approxiaately  100  pa  thick  are  used  as  the 
pyroactive  material.  The  sensing  element  is  protected  from 
electromagnetic  fields  and  mechanical  effects  by  a permalloy  housing 
with  a vie  Ming  window  made  of  a material  which  is  transparent  in  the 
spectral  range  in  question. 

The  operating  principle  of  the  pyroelectric  position- sensitive 
detector  is  as  follows. 

The  modulated  radiation  flux  in  the  form  of  the  focused  optical 
system  of  a narrow  beam  is  absorbed  by  the  layer  of  black  and  causes 
local  heating  of  the  pyroactive  crystal.  The  change  in  the  crystal's 
temperature  generates  polarized  charges  which  vary  with  the 
modulation  frequency  to  originate  on  the  surface  of  the  crystal, 
resulting  in  the  manifestation  of  voltage  between  the  upper  solid  and 
lower  point  electrodes. 

The  required  coordinate-sensitive  dependence  can  be  obtained  by 
varying  the  thickness  of  the  irradiated  electrode  and  the  modulation 
frequency. 

The  main  features  of  the  detector  are: 


1)  the  voltage-watt  sensitivity  with  the  maximum  sensitivity  at 
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a aodulaticn  frequency  of  20  Hz  is  2000  V/H; 

2)  under  the  conditions  set  forth  in  P.  1,  the  sensitivity 
threshold  is  5-10-*  l/Hz; 

3)  the  tiae  constant  is  lO-s-IO"*  s; 

4)  the  spectral  range  of  sensitivity  is  0.5-40  pa  when  using 
gold  black. 

This  position-sensitive  detector  can  be  used  in  any  part  of  the 
electrcaagnetic  spectrua. 


Subject  of  Invention 

This  invention  is  a position-sensitive  radiation  detector  which 
consists  of  a detector^  a viewing  window  which  is  transparent  in  the 
spectral  range  in  question,  a screening  housing,  and  electrical 
leads.  It  differs  in  that  in  order  to  broaden  the  spectral  range  of 
the  device *s  operation  and  raise  its  coordinate  sensitivity  and 
speed,  the  sensing  eleaent  is  aade  froa  a pyroactive  crystal,  e.g., 
pyroactive  bariua  titanate  ceraaics. 
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